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REMARKS 



In view of the foregoing election and amendments, Applicant respectfully requests entry 
of the foregoing amendments and requests examination of claims 1-8, 16-18, as amended 
herein, and new claims 21-40. 

The preliminary amendments to the specification relate to formal matters and correction 
of clerical matters only. The priority of the provisional application has already been noted by 
the USPTO, and is shown in the Official Filing Receipt. 

The preliminary amendments to the claims are being made to correct clerical errors and 
to clarify the claims. Claims 21-40 have been added, and all claims relate to Group I. Claims 
21-23 are dependent upon claim 16. Claims 24-27 are dependent upon claim 1, directly or 
indirectly. Claims 28-40 have been added to claim the hybrid microlens in the context of a 
fiber optic collimator. No new matter has been added; support is found, for example at Figs. 2, 
3, and 4, and the related text. For example, the alignment and position of the end face of the 
optical fiber approximately at the focal plane of the optical focusing element is shown in Fig. 2, 
also, the emitted collimated light is shown at 170. The index-matching epoxy between the end 
face and the first layer is shown in Fig. 2 and discussed at page 7, line 4 et seq., for example. 

If the Examiner has any questions that could be addressed with a telephone conference, 
the Examiner is respectfully requested to initiate the same with the undersigned. 

In the event extensions of time are needed, applicant requests such extensions. 
Furthermore, in the event that additional fees are required, authorization is hereby given to 
charge Deposit Acct. No. 50-0948. 



Respectfully submitted, 



Dated: JULY 22, 2002 



BY: 




LAW OFFICES OF JAMES D. MCFARLAND 



James D. McFarland, Reg. No. 32,544 
Attorney for Applicant 
LAW OFFICES OF JAMES D. MCFARLAND 
12555 High Bluff Drive, Suite 305 
San Diego, CA, 92130 
(858) 509-8687 
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Marked-up version of Amended Claims 



/ 



1 . A hybrid microlens, comprising two layers that are transparent at the-a wavelength of 
interest, including: 

a first layer wkh-that has a low index of refraction; 

a second layer bonded to said first layer; and 

said second layer having an optical focusing element formed on the non - adjac e nt 
surface non-adjacent to said first layer, said second layer being substantially thinner 
and having a higher index of refraction than the first layer, wh e reby thereby reducing 
both the microlens sag and the sum of the two layer thicknesses ar e minimiz e d . 

| ^ 2. The hybrid microlens of claim 1 wherein said optical focusing element is-comprises a 
refractive microlens. 

3. The hybrid microlens of claim 1 wherein said optical focusing element is formed by dry 
etching. 

4. The hybrid microlens of claim 1 wherein said first layer comprises one of fused silica er-and 
optical glass. 

5. The hybrid microlens of claim 1 wherein said second layer is-comprises a semiconductor. 

6. The hybrid microlens of claim 1 wherein said second layer is comprised substantially of 
silicon. 

7. The hybrid microlens of claim 1 wherein an antireflection layer is applied at the 



int e rfacc situated between the first and second layers, and said antireflection layer is optimized 
for the refractive indices of th e two adjacent said first and second layers. 

8. The hybrid microlens of claim 1 wherein said second layer is divided comprises a plurality 
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of trenches that divide said second layer into a plurality of portions foMhereby providing 
reduced mechanical stress in the second layer. 

9. The hybrid microl e ns of claim 1 wh e r e in said bonding proc es s is via e poxy. 

10. Th e hybrid microl e ns of claim 1 wherein said bonding proc es s is via anodic bonding. 

1 1. An optical construction which substantially reduces return signal from an optical fiber, 
which i s p e rp e ndicular to and butt - coupl e d to a planar optical surfac e , comprising: 

A small non p e rp e ndicular surface form e d on said planar optical surfac e in th e 
v icinity of th e cor e of said optical fiber, wh e r e by optical r e fl e ction from said non 
p e rp e ndicular surfac e is directed away from said optical fiber. 

12. The optical construction of claim 1 1 and furth e r comprising an optical e poxy that fills th e 
gap betwe e n th e optical fiber end face and th e adjac e nt non p e rp e ndicular surfac e , said optical 
e poxy having an index that approximat e ly match e s that of the optical fiber to reduce optical 
loss and minimiz e polarization s e nsitivity. 

13. The optical construction of claim 11 wher e in said non p e rp e ndicular surfac e is 
approximat e ly a planar surfac e . 

1 4 . The optical construction of claim 1 1 wherein said non - p e rp e ndicular surfac e is formed by 
dry e tching. 

15. The optical construction of claim 1 1 wh e r e in s aid optical fib e r end fac e is not perp e ndicular 
to the fiber longitudinal axis. 

16. A method for making a plurality of hybrid microlenses with a first layer and a second 
layer, said first layer having a lower index of refraction than said second layer, comprising 
the steps of: 

aAnti-reflection coating one of said first and a-second layers; 
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bBonding the second layer to a-the first layer; and which has a low e r index of 
r e fraction than th e s e cond lay e r; 

Thinning and polishing th e second lay e r; 

fforming a plurality of optical focusing elements on the non - adjacent surface of 
the second layer non-adjacent to said first layer. 

17. The method of claim 16 wherein said optical focusing element is-comprises a refractive 
microlens. 

18. The method of claim 16 wherein said method of forming said optical focusing elements is 
form e d by comprises dry etching. 

19. A m e thod for substantially reducing optical return signal from an optical fib e r, which is 
p e rp e ndicular to, and butt - coupl e d to a planar optical surfac e , comprising the st e ps of: 

forming non perp e ndicular local surfac e s on said planar optical surfac e in th e 
vicinity of th e cor e of said optical fib e r; 

angl e cl e aving or angl e polishing said optical fiber end face; 

filling the gap b e tw ee n said optical fib e r and said non p e rp e ndicular l ocal 
surface with an optical e poxy having an ind e x of refraction that approximat e ly match e s 
that of said optical fib e r. 

20. Th e method of claim 17 w h e r e in th e st e p of forming non p e rp e ndicular local surfac e s is by 
dry e tching 

21. The method of claim 16 further comprising thinning and polishing the second layer 
after bonding the layers and before forming said plurality of optical focusing elements. 

22. The method of claim 16 wherein said step of forming a plurality of optical focusing 
elements is performed before bonding said first and second layers. 
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23. The method of claim 16 wherein said step of bonding said first and second layers 
comprises anodic bonding. 

24. The hybrid microlens of claim 1, wherein said first layer comprises a non- 
perpendicular optical surface formed on a surface non-adjacent to said second layer, said 
non-perpendicular surface approximately aligned with said optical focusing element. 

25. The hybrid microlens of claim 1 further comprising an optical fiber affixed to said 
first layer, said optical fiber having an end face situated proximate to said first layer, said 
optical fiber having a core arranged with respect to said optical focusing element to 
couple light between said core of said optical fiber and said optical focusing element. 

26. The hybrid microlens of claim 25 wherein said first layer comprises a non- 
perpendicular optical surface formed on the first layer non-adjacent to said second layer. 

27. The hybrid microlens of claim 25 wherein said optical focusing element is arranged 
with respect to said core so that said core is approximately at a focal point defined by said 
optical focusing element. 

28. A fiber optic collimator for light at a wavelength of interest, comprising: 

a first layer that hai a low index of refraction and is substantially 
transparent at the wavelength of interest; 

a second layer bonded to said first layer, said second layer being 
substantially transparent at me wavelength of interest; 

said second layer ha\£jft^n optical focusing element formed on the surface 
non-adjacent to said first layeil said second layer being substantially thinner and 
having a higher index of refraction than the first layer; 

a third layer coupled to said first layer; and 

an optical fiber affixed ta said third layer, said optical fiber having an end 
face and a core thereon, said endiface situated proximate to said first layer; 
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whereinVsaid core and said optical focusing element are arranged so that 
said core is approximately at a focal point defined by said optical focusing element 

29. The fiber optic collimator of claim 28 further comprising an optical epoxy that fills 
substantially all space between the optical fiber end face and the adjacent non- 
perpendicular surface, said pptical epoxy having an index that approximately matches 
that of the optical fiber. 

30. The fiber optic collimator Y>f claim 28, wherein said first layer comprises a non- 
perpendicular optical surface formed on a surface non-adjacent to said second layer, said 
non-perpendicular surface situated between said end face and said optical focusing 
element so that optical reflection |rom said non-perpendicular surface is directed away 
from said optical fiber. 

31. The fiber optic collimator of claim 30 wherein said non-perpendicular surface 
comprises an approximately planar Efface situated approximately at the focal point of 
said optical focusing element. 

32. The fiber optic collimator of claim 28 wherein said optical fiber defines a longitudinal 
axis and the end face is non-perpendicular to said longitudinal axis. 

33. A method for making a plurality of fiber optic collimators, comprising the steps of: 

providing first and second layers that are substantially transparent at a 
wavelength of interest; 

anti-reflection coating one of said first and second layers; 

bonding the second layer to the first layer so that the anti-reflection coating 
is between said first and second layers^ 

forming a plurality of optical focusing elements on the second layer; and 

affixing a plurality of optical fibers to said first layer, including aligning 
said optical fibers respectively with said optical focusing elements, so that the end 
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face of each of said optical fibers is approximately aligned with the focal point of its 
respective optical focusing element. 

34. The method of claim 33 wherein said optical focusing element comprises a refractive 
microlens. \ 

35. The method of claim 33 wherein said step of forming a plurality of optical focusing 
elements is performed before bonding said first and second layers. 

36. The method of claim 33 wherem said method of forming said optical focusing 
elements comprises dry etching. \ 

37. The method of claim 30 further comprising a method for substantially reducing an 
optical return signal from an optical jjSfxr, comprising: 

forming a plurality of ^PK|ierpendicuIar surfaces on said first layer, each 
of said non-perpendicular surfaces arranged to be between one of said optical 
fibers and its respective optical focusing element. 

38. The method of claim 37 wherein the step of forming non-perpendicular local surfaces 
comprises dry etching. \ 

39. The method of claim 33 further comprising forming an angle on the end faces of said 
optical fibers. \ 

40. The method of claim 33 further comprising the step of filling substantially all space 
between said optical fiber and said non-perpendicular local surface with an optical epoxy 
having an index of refraction that approximately matches that of said optical fiber. 



